MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunncrepcTBo oopazoBanuss Huxeropojackoii odactu

AnvuHucTpanus CoCHOBCKOro MyHHIMIIAJIbHOTO OKpyra

MBOY Eausaposckas CII
PACCMOTPEHA COI'JTACOBAHA YTBERACIEHA
PykoBoauTe/ b TBOPUECKOIH '3;1\1:g'|/n,|.v_‘.gn., /;'M'I\'mpu JLipextor/, /. !
rpyIIibl (=7 /’ p 4
‘,/LC""%L}(\ — benskosa H.C.
'pauesa O.A. [Tenarornueckuii coBeT OT [Tpuicaz X

IMpotokon Nel ot «31» «31» aBrycta 2026, aBrycta=202
asrycra 2026r.

(ID 11927600)

yueOHoro npeamera «Xumus. bazoBblii ypoBeHb)

1151 ooyuarommmxcest 10 — 11 kiraccos

c.Exm3aposo, 2026 rox



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOimero o0Opa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit Denepanumy, TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBneHHbIX B DefepallbHOM  rOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XuUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TnONOXKeHHW «CTparermm pasBUTHS BoOcOUTaHuA B Poccuiickon
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsibkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
o0mieil ctparernu oOydeHus, BOCIIUTAHUS U PA3BUTHUS 00YUarOIIMXCS CPEACTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIU
koHuentyanbHble monoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTU IIENEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, NOJIy4aeMOe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3alUuy, SIBISIETCS HEOTHEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYKHAT 3aBEpUIAIOLIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTCs
MO3HAHMS 3aKOHOB NMPUPOAbI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEeJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHONW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
o0yyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESICHbl B
mporpaMme MO0 XHMHUHM C YYETOM CHenu(PUKA HAyKH XUMHUHM, €€ 3HAYCHUS B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HHM OOIIECTBA, a TaKXke C Y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaepanuu.

XuMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WUIPAaeT 0COOYyI0 pojb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE Kak O €IUHCTBE
IPUPOJIBI U YENOBEKa, KOTopoe (hopMHpyeTcss B XMMUU Ha OCHOBE NMOHHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YacThI0 MUPOBOI KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIITHOTO
TpyJa W >KM3HUM KaxXJI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUs KaK Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBS.

B coorBercTBHM C OOIIMMH LEISAMH U NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOJTOTOBKY
oOy4Jarommxcs, HEOOXOAUMYI0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJLKCHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKkor Xxumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpPTraHW4YecKas XUMHsS» CcPOpMHpOBaHa B MporpaMMe IO XUMHUHU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHUS OPraHUYEeCKUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXMUMHUYECKHX U  DJIEKTPOHHBIX
MpEACTaBICHU O CTpoeHun BemecTB. CBeneHus 00 H3ydaeMblXx B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOJOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHM4eckol XWUMHHM IOJYYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN PEaKIIHUH.

[Ton HOBBIM yriaoMm 3peHUss B mpeameTe «XuMus» 0a30BOT0 YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMHSD» 00yYaromMMcs TPEAOCTaBIsIeTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE



NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKUX TMO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BOXKHEWIIIUX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBaX W NMPUMEHCHHM, a TAKXKE O XUMUUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JomnoyiHgercs B Kypcax 10 u 11 ximaccoB
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYPOJIOTHYECKUA U TMPUKIAIHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHWUMAHUIO B3aWMOCBSI3U XHMHH C
JIPYTUMU HayKaMH, PacKphIBalOT €€ poJib B TO3HABATEIHLHON W TMPAKTHUYCCKOU
NEATETLHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHUIO YBAKECHHS K IMPOIIECCY
TBOpUYECTBA B O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMUHU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCS B OOIIECTBEHHO M JUYHOCTHO 3HAYUMBIX
nmpo0semMax, CBSI3aHHBIX C XUMHEH, KPUTHYCCKA OCMBICIUBATh HWH(POPMAIHIO
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, pENIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/lad. B 1ien1oM cojepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OO0y4YarOMIMXCd MHUPOBO33PEHUYECKONM OCHOBBI ISl TOHUMAHUS
bunocohckux MACH, TaKUX KaK: MaTepUAIbHOE €IWHCTBO HEOPTAaHHMUYECKOTO H
OpPTraHUYECKOTO MHpa, OOYCIIOBIECHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM W
CTpOEHHEM, TI03HABAEMOCTh MPUPOJHBIX SBJICHUNW MYTEM DKCIEPUMEHTA W
pelIeHUs] TMPOTUBOPEYMT MEXKIYy HOBBIMH (akKTaMH U  TEOPETHYECKUMU
MPEANMOCHUTKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUHU SKOJOTHUECKUX MpodieMm, a
Takke Mpo0JIeM COepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPHSI, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEpUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLUATU3AIMH
OOy4JaromMXcss MPUHIATHIE MPOTPAMMON IO XUMHUU TOJXOJbI K OIPEACIICHUIO
COIepKaHUS H TIOCTPOSHHUS TIpeAMeTa MPEeaycCMaTpuBalOT  (HOPMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUNA, UMEKOIIUX 0a30BO€ 3HAYEHUE I
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: peHICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku MHGOPMAITNH, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa IPAKTUIECKOM
U HCCIIEOBATEIIBCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mnpakTuke mpemnojgaBaHWs XWMHM KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHuUsI, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHus, IPHU OMPEICICHUH
COJIeP KATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarmpaBiIeHHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO ©CTECTBO3HAHMS, MPAKTHYECKON
JEATEILHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIbTYphl. C



METOOUYECKOW TOYKHM 3pPEHUs TAKOM MOAXOJ K ONPEACIICHUIO LIEJIeH H3y4eHUs
MIpeAMETA SABJISIETCS BIOJIHE ONTPAB/IaHHBIM.

CorylacHO JaHHOW TOYKE 3pEHHUS IJIaBHBIMHU LEISIMU H3y4Y€HUs INpeaMera
«Xumus» Ha 6a30BoM ypoBHE (10 —11 ki1.) siBistrOTCA:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaKk  BaKHEHIICH
COCTaBISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHUS, (PYH/IaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTUE MPEACTABICHUI O HAYYHBIX METO/AAX [MO3HAHUS
BEUIECTB M XUMHYECKHMX peakuui, HEOOXOIUMBIX Il HpHOOpEeTeHUs
YMEHUN OpUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIINX MECTO B IPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OJKCIIEPUMEHTA, COOJIIOJIEHUEM  IPaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiay ¢ aTum, conepkaTelibHasi XapaKTepUCTUKA LeJed U 3a1a4 U3y4eHHUs
IpeaIMEeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMHM NPUOPUTETAMHU B CHCTEME CpeaHero oomiero odpazoBanus. Ceroans B
OpernojaBaHUM XUMUM B OOJblleld  CTeNeHH OTAAETCS  MpeArnovYTeHue
MPaKTUYECKOM KOMIIOHEHTE COJAEp)KaHUsd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENIbHOW OpPraHU3aluy, BJIaJCIOIIEro He
HA0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHoco0aMH u
YMEHUSMH aKTHBHOT'O NOJIYYEHHS 3HAHUN W NPUMEHEHUS WX B PEAIBHOW >KM3HU
JUISl peLIEHUS TPAaKTUYECKHUX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3Y4YEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, KaK:

ajanrtanusi 00yJaromMxcsl K yCJIOBUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS MUDA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CB3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHue 'y OOy4arommxcs KJIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLINI), WMMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3IMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHainu3a U 00pabOTKu MH(POpMaLUH,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI ONbITa ACSATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHMM XHWMHH, a TakXkKe i1 OUEHKH C TO3UIUN



DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MMPUPOIAHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH 00YJarOIINXCs: CIIOCOOHOCTH CaMOCTOSTENIBHO TPUOOpETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA IMOMCKA U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupoBaHUE U pa3BUTHE Y 00YUAIOIINXCS ACCOIUATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpH IUIAHUPOBAHUH W TMPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTAaHHE Yy OOy4aroumxcs YOEXKIEHHOCTM B T'yMaHHUCTUYECKOU
HAIPaBIEHHOCTH XUMUH, €€ BAXKHOM POJHM B PEHICHHH TI00ANBHBIX MpoOiieM
paIroOHAIBHOTO MPUPOIOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakXKe NPUOOPETEHHs OIbITa
WCIIOJIb30BAHUSI TOJYYEHHBIX 3HAHUW I TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIUsX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yudeOHOM maHe cpenHero oOmero oOpa3oBaHUs Y4YEOHBINM MpeaMeT
«XuMHS», W3y4aeMblii Ha 0a30BOM YpPOBHE, SIBJISIETCS OOS3aTEIbHBIM yUeOHBIM
PEIMETOM.

OO11ee uncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero oomiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hememo), B 11 kmacce — 34 waca (1 wyac B Hexaenmwo).



COJEPKXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeT opraHMYeCKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TToNI0keHUs. CTPYKTYpHBIE (HOPMYIIBI
OpPraHMYeCKuXx BemecTB. [omousorus, wuzomepus. XHUMHUYECKas CBSI3b B
OPraHUYEeCKUX COCAUHEHUSAX — OJUHAPHBIC U KPATHBIE CBA3U.

[IpencraBnenne o kiaccupukanuu opraHudeckux BeriecTB. HoMmeHkmarypa
OpPraHUYeCKUX COEAUMHEHUN (CUCTeMaThyeckas) W TpUBHUAIbHBIE Ha3BaHUs
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAONIOJCHHUE W
ONMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPALICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IUJIaBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUU psaa. MeraH W 3TaH —
MPOCTEUIINE TPEICTABUTENN aJIKAHOB: (U3MUECKHE M XUMHUYECKHE CBOMCTBA
(peakuuu 3amelieHUss U TOPEHHMs), HAXOXKJACHUE B NPUPOJE, MOJyYeHUE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUHN pAll. DTUIIEH U TMPOMUIEH —
MPOCTEUIINE TPEICTABUTEIN QJIKEHOB: (DU3MUECKHME U XUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, TUJpaATAlUM, OKUCICHUS U
MOJIMMEPU3AIINH ), TOJyYeHUE U TPUMEHEHHUE.

Ankaauensl: OytagueH-1,3 u metunOyraaueH-1,3: cCTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi nonaumepusaiuu). [loaydyeHne CHUHTETHYECKOIo
Kay4dyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUH Pl ALICTHIICH
— TPOCTEUIIHMI MpeACTaBUTENh AJKMHOB: COCTaB, CTpOCHHE, (U3UUYECKUE WU
XUMHUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, FaJOTC€HUPOBAHUS, THIPATALINH,
TOpPEHHs] ), MOJyYeHUE U TPUMEHEHHUE.

Apensl. benzon: coctaB, cTpoeHue, QU3NUECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu TaJIOTeHUPOBAHUSI U HUTPOBAHUS), MOJyYeHUE U TIpUMEHeHue. 10.1yo:
cocmae, cmpoeHue, ¢uauueckue U  Xumudeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NONyYeHue u npumerenue. TOKCUYHOCTb



apeHoB. ['eHeTMYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAJICKAIMUMHA K
Pa3INYHBIM KJIACCAM.

[IpupogHbple HMCTOYHUKH YIVIEBOXOPOAOB. IIpupomHblii ra3 W IOIyTHBIE
HedTsaHbie Ta3pl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NIEPETOHKA, KPEKUHI (TEPMUYECKUW, KATATUTUYECKH), nuposn3. IIpoayKTsl
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLCHUM:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedpte» u  «Yromp», MoIEIHpOBAHHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
rajJlOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHUE ITHIICHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOAHOI0 BEUIECTBA WM INPOAYKTa PEAKLHUH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckmue CoOeUHEHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHON MW OJTAaHOJN: CTPOCHHE,
¢u3nueckue M XMMHYECKHE CBOWCTBA (peakUMd C AaKTUBHBIMU METaJlJIaMH,
rajJloreHOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEeHHe. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaroMHsle  CIMPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA (B3aMMOJEHUCTBUE CO IIEIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM 4yenoseka. [I[pumenenne rmuuepuHa v TUICHIJIMKOIIS.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denouna.

Anmpnerugpl U Kemowuwvl. DopManmpaerua, aneTanbACTHN:  CTPOECHUE,
duznyeckue U XMMHUYECKHE CBOICTBa (peaklMM OKHCIEHUS W BOCCTAHOBJICHUS,
KAauECTBEHHbIE PEAKLIMN ), IOJyYEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAas U
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHE U XMMUYECKHE CBOMCTBa (CBOICTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), moayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBas KUCJIOThl KakK MPEIACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CnoxxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCHOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas

POJIb )KUPOB.



VYrneBonpl: coctaB, kjiaccuuUKalus ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — nmpocTelimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJICUCTBHE C
ruapokcuaom Meau(ll), okmcieHne amMMUavYHBIM pacTBOpoM okchma cepeopa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana U
Heono3bl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmasia (TUApoJiu3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
IpoBeJeHUE, HAOMIOJCHUE W ONUCAaHHE JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusmoM wmenu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3aumMopeicTBHE Kpaxmalia C HOJIOM),
MIPOBE/ICHHE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN).

A3oTcoaeprkaiue OpraHu4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk aM(pOTEpHbIE OpraHHYecKue coeAuHeHus. dusndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HaUY€HUE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHUYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOMCTBA OCIIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCNEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OEITKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIINH OCITKOB.

BoicokoMoJIeKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSTHSI XMMUH BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHS.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HAaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peanuzanust MexXnpenMeTHbIX CBsI3el MPU U3YYEHUU OPTaHUYECKON XMMHU B
10 xjacce ocCylIecTBISETCS uepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK U MOHATHUH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, KJIAacCH(UKaIUs, TepUOJUIHOCTb, HAOIIOIEHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TElIO, OOBEM, arperaTHoe COCTOSHUE
BEIIEeCTBa, (PU3MUECKHUE BETUUYUHBI U €UHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranusMm, Ouocepa, oOMEH BELIECTB B OpraHu3Me,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HUCKOMAaeMble, TOIUIHBO,
PECYpPCBHI.

TexHonorus: MNUILEBbIE MPOIYKThl, OCHOBBI PALMOHAIBHOTO IHUTaHMUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUN dJeMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAsS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnognueckuil 3akoH u Ilepuoanyeckas cucTeMa XMMHYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NepuognyecKoro 3akoHa u llepmoamyeckoil CucTemsl
xumudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX MMH TMPOCTHIX M CJOXXKHBIX BEHIECTB MO TPyINaM U IepUOoaM.
3HaYCHUE IEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsSI KOBAJICHTHONW XWMHUYECKOW CBsI3U (OOMEHHBI W  JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. IOHbI: KATHOHBI U aHUOHBI.



BemectBa MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHUA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAINYECKON PEIETKH.

[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHECHHM. Homenkiatypa
HEOPTraHWYECKUX BEUIECTB. ['eHeTndyeckas CBsI3b HEOPIaHMYECKUX BEILECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumnyeckass —peakuus. Krnaccupukanus  XUMHUECKMX — peaknuid B
HEOPTraHWYECKONM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLEHUs SHEPTUHU [IPU XUMAYECKUX PEAKLIUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iuuHbIX (pakTopoB. OOpaTHMble
peakiuu. XUMHYECKOE paBHOBecre. DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMH4deckoro paBHosecus. [Ipunnnn Jle [lartense.

OnexTponutryeckas auccouuanus. CuiabHble U cinalble 31eKTponuThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCIIasl, HEUTPaJIbHAs, IEI0YHA.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB W MX NPEBPALICHUN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMHYecKux 3neMeHToB [l U.
MenneneeBay, M3ydeHHE MOJeNed KPUCTAUIMUECKUX DEIETOK, HaOII0eHHE U
OIKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (pa3jiokeHUe NepoKcuIa
BOJIOPOJIa B MPUCYTCTBUU KaTajln3aTOPa, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEaKUMH HOHHOrO oOMeHa),
IIPOBEICHUE NPAKTUYECKON paboThl «BiusHUe pa3nuuHbIX (PAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

Pacuérnble 3anaun.

Pacuérel 10 ypaBHEHMSM XUMHYECKMX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIIOIB30BAHUEM ITOHATHS «MACCOBAs
JIOJIs BEILLIECTBAY.

Heoprannyeckasi xumus

Hemetannel. Ilosmoxkenne HemetaiuioB B llepuoamueckond  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHMs)) M MX  COCOUHEHUUA  (OKCHIOB,
KHCIIOPOJCOIEpPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

IIprumeHeHne BaXXKHENUIINX HEMETAJUIOB U UX COCUHEHUM.



Meramel. [lonoxenue meramnoB B llepuonnyeckor cUCTEME XUMHYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000JIOYEK
aToMoB MeTajioB. O0mue ¢gusndeckue cBoiicTBa MeTaiioB. CIUiaBbl METaJIOB.
DNEeKTPOXUMHUUYECKHUI psAJT HAIPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaliuil, KaJbIUH,
MarHui, allfOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCAMHEHUH.

OO6mue crmocoObl MOJy4YeHUs MeTauioB. IIpuMeHeHne MeTallioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHMsI BEIIECTB M HUX MPEBPAlllCHUMN:
W3Y4YCHUE KOJUIEKINH «MeTauibl M CIUIaBb», 0Opa3IOB HEMETAILIOB, PEIICHUE
AKCTIICPUMEHTAJIbHBIX 3a/1a4, HAONIOJICHWEe M OIMCAaHHE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHUHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuétnbie 3ana4u.

Pacuérpl mMaccel BelecTBa WM 00bEMA ra3oB 10 HM3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuéthl Macchl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuMHUSI U )KM3Hb

Ponp xuMum B oOecrieyeHUH SKOJIOTHYECKOM, SHEPreTHUECKON W IHIICBOM
0€301MMacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnenuss 00 OOHIMX HAYYHBIX MPUHIUIIAX TPOMBIILICHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YenoBeK B MHUpPE BEUIECTB W MAaTEPUAJIOB: BAKHEUIIME CTPOUTEIIHHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMHuKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yaoOpeHus.

XuMHusA U 3J0pPOBbE YEJIOBEKA: IpaBWJia MCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBmiia 0E30MaCHOI0 MCITOIb30BAHUS IPerapaToB OBITOBOM XMMHUU
B ITIOBCEHEBHOM JKU3HH.

MexnpeaMeTHble CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpraHnveckord xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIMX EeCTECTBCHHO-HAYYHBIX TOHSATHUH, TaK ¥ TOHATUM, SBJISIOMIUXCS
CHUCTEMHBIMHM JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMEepUOJUIHOCTh, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.



dusnka: marepusi, SHEPTUs, Macca, aTOM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOII, PAJHOAKTHBHOCTh, MOJICKYJIa, JHEPTETUIECKUN YPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHHE BEIICCTBA, (PU3NYECKUE BEIUYMHBI U CIUHHIIBI UX
U3MEpPEHUsi, CKOPOCTb.

buonorusi: knerka, opraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMBbIE, TOIUIUBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTENIBHBIX MAaTEPUaOB, CEIbCKOXO3SIICTBEHHOE IPOU3BOJICTBO, MHUIIICBAS
IPOMBIIIIEHHOCTh,  (hapMaleBTUYeCKass  IPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IIPenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTe€pHaJOB,
AIIEKTPOHHASI TPOMBIIUIECHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TIPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W OpeaAMETHbIM). HaydHo-mMeToau4Yeckol OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBEeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS MpeIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTU U CAMOOIIPEIEIICHHIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluxcs PYKOBOJACTBOBATHCS B CBOEH
JEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl M CIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XUMUSD» IJOCTUTAKOTCI B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITENIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHSATBIMU B OOILECTBE
HOpMAaMH Y  TpaBWIAMH  TIOBEJEHHUSA,  CIOCOOCTBYIOIIUMHU  MpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaXkaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATETLHON M TMPAKTHYECKOW JEATEILHOCTH
oOyJaroluxcs Mo peain3aluy IPUHITHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax W MpaBUIaAX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHUBBI, HAMEPECHHS, JIOTHKY W
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUEOHOU NEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
INPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHS HAYKH €CTh pe3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e WH(QOpMalUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IMOBEJEHUE M INOCTYIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE TMOCIEICTBUM 3TUX
MOCTYIIKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEO0OXOJIMMOCTA OTBETCTBEHHOTO OTHONICHHUS K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBWJI 0e30MmacHOro OOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUSX, YTPOKAIOUINX 3OPOBBIO U )KU3HH JIIOJIEH;

OCO3HAHUSI TOCJIECICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOILECTBEHHO IMOJE3HOM, TBOPUYECKOW W  JpYyrux BHUAAX
NEeSTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/aay
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJAcCCa, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3ybTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oyaymieli mpodeccun W peayn3anuu COOCTBEHHBIX KU3HECHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pELICHUSI BOMPOCOB PAlMOHAIBHOTO MPUPOJIONIOIb30BAHNS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJOTUYECKOTO MBIIIJICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTIbITa NESATETbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpEACTaBICHUs] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHH IS COBPEMEHHOM
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM pPOJMU B
CO3JaHUM HOBOM 0a3bl MaTepUAIBLHON KYJIbTYpbI, pEHICHUHU TI100aIbHBIX TPOOIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBUI
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKIOro YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NOJTy4JaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
IPOUCXOIAMINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 00OCHOBAHHBIE 3aKITIOUEHHS Ha
OCHOBE HayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C LENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
peleHus mpoGieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON AEATEINbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax NmpodhecCuoHaIbHON

NEATEIIBHOCTH.
METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOIrO TMpeaMeTa «XUMHUs» Ha
YPOBHE CcpeaHero ol1iero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble Ui (OPMUPOBAHMS  MHUPOBO33PEHUS  OOydYarommxcs
MEXIUCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOLINE
LEJTOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeUuPUKy METOJ0B IO3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliece, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeOopusi, UCCIe0OBaHNE, HAOMIOICHUE, U3MEPEHHE, DKCIIEPUMEHT U APYTHUE);

YHUBEpCAIbHBIC yueOHbIEC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
T'PaMOTHOCTH M COIIMAITLHOW KOMITETSHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MIO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMHU NMo3HaBaTeJIbHBIMH
NeHCTBUAMM:

1) 6a30Bble JJOrMUYecKue JeiicTBHS:

CaMOCTOATENLHO  (opMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAEsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUU 3HAHMM NPUEMBI JJOTMYECKOTO MBIIIJICHHUS —
BBIJICIISITh XApPAKTEPHbIE MPU3HAKKU TMOHSATUW W YCTAHABIMBATH WX B3aUMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHUSA M KpPUTEpUU [UIS KIAacCU(UKAMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTM W MPOTUBOPEUYHUSI B pPaccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA3OBHIBATH MOJICIILHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XHUMHUYECKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIAJIETh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BEUIECTB U XUMHUYECKHUX
peaKkuu;

dbopMyIHpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEIbHO C(OpPMYyIMpPOBAaHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB UCCIICIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEeILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3a]ay, MNPUMEHEHUIO PpPa3IuYHbIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ unpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHETa), aHamTu3upoBaTh WH(OPMAIMIO PA3IMYHBIX BHJIOB U (OpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUIIA;

mpUOOpETaTh OIBIT KCHOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uWH(MOpMAIMel: TPUMEHATh MEXIpeaMeTHbIe ((usuyeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE IHaora W/viH
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIIEHO MJIH COBMECTHO CO CBEPCTHUKAMH TTPH BHITIOJTHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa U (HopMyIupOBaTh BHIBOJIbBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHUS TO3UIIMKA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATH TpEAjiaraéMblii  ajdrOpuT™M JACHCTBUN MpuU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JIEATEILHOCTH Ha OCHOBE CaMOAaHAJIH3a
¥ CAMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KVIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHsI»
OTpaXkaror:

cOpPMHUPOBAHHOCTh  MPEACTABICHUH O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, POJIM XUMHUW B TIO3HAHWUU SIBJICHHU



OpupoAbl, B  (POPMUPOBAHUU MBIUUIEHHS] W KYJbTYphl JIMYHOCTH, €€
(GyHKUIHOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pElIeHUS IPAKTUYECKUX 3a1ad
U DKOJIOTMYECKH OOOCHOBAHHOT'O OTHOUIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMUYECKHM JJIEMEHT, aToM, »JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, XUMUYECKAsI
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpaui€HHAas), MOJb, MOJSpHAs
Macca, MOJIAPHBIA OOBEM, YIJIEPOAHBIN CKeneT, (yHKUMOHAbHAS TpYMIa,
pajuKai, U30MepHs, U30MEPbI, TOMOJIOTHYECKHUI P, TOMOJOTH, YIJIEBOJIOPOIbL,
KHCIIOPOJ M Aa30TCOJEpXkAIIME COCAMHEHHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IIOHMMAaHUS IPUYMHHOCTM M CUCTEMHOCTH XWUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0€30M1acHOM HCIOJIb30BAaHUN BAKHEWUIIMX OPraHUYECKUX BEIIECTB B OBITY H
NPaKTUYECKOM AESTEIbHOCTU YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUW BBISBISATh XAPAKTEPHbIE MPU3HAKU TOHSTHIA,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAHWM COCTaBa, CTPOCHHUSI U MIPEBPAILCHUI OPraHUYECKUX COECIUHEHUM;

c(OpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY JJIS
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GbopMya OpraHMYEeCKMX BEUIECTB U YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIETM MOJIEKYJ OPraHUYECKHX BEIIECTB JISI WJUIFOCTPALUU X
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAJIEKHOCTh H3yYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBYy U CTPOEHHUIO K OIpEeACTIEHHOMY
KJIacCy/Tpynmne coeluHeHu (yrieBoJopOobl, KHUCIOPOJ U a30TCoAepiKallue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHMS), JlaBaTh UM HAa3BaHUS IIO
cuctematudeckoir HomeHknatrype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE
HA3BaHUSl OT/AEJIbHBIX OPraHUMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKOMb, TNHIEpUH, (eHol, (GopManbaerul], aleTalbIeru, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACJI0TA, CTEAPUHOBAS KUCIIOTA, TIIFOKO03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpPraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);



c(hOpPMUPOBAHHOCTh YMEHHUS TNPUMEHATh TOJIOKEHHUS TEOPUH CTPOCHUS
oprannueckux BemiecTB A. M. bytiepoBa s 00BbICHEHUSI 3aBUCHMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MacChl BEIIECTBR;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapakTEpPU30BaThb  COCTaB, CTPOCHHE,
bu3NYecKue M XWMHUYECKHE CBOWCTBA TUIIMYHBIX MPEACTABUTENICH Pa3TUIHBIX
KJIaCCOB OPraHMYECKUX BEIIECTB (METaH, STaH, ATUJICH, MPOIWUJICH, alleTUJICH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
mmnepuH, GEeHo, aleTanbIeTH, MypaBbUHAsS W YKCYCHAas KHCJIOTHI, TJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIUX XMMHUYECKHX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOUHHUKHN YTIE€BOIOPOIHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPAKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHUM TMPOBOAUTH BBIYHCICHUS II0 XHUMHUYCCKHUM
ypaBHEHHUSAM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOJIYKTa
peakIMyd 10 HM3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJHOTO H3 MCXOIHBIX
BEILIECTB WJIM MPOYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/IaX HayYHOTO MO3HAHUSI, UCIOIb3YEMbIX B XMMHUM MPU U3YUYCHUHU BEIIECTB U
XUMHUYCCKUX SBJICHUHN (HaOIIOACHUE, N3MEPEHHE, DKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIs TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOIIOIATh ITpaBUJIa TTOJIH30BAHUS XUMUYICCKOU
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBAaHMEM, a TaKKe MpaBWIa OOpaIleHUs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XAMUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMCHHUH IIJIJAHUPOBATH M BBINOJHATH XUMHUYCCKHUUN
AKCHEPUMEHT (ITPEBPALICHUS] OPraHUYECKUX BEIIECTB MMPU HATPEBAHUU, ITOJTYUEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYEeCKUX
BEILIECTB, JICHATypalus OCJIKOB MPH HArpeBaHWU, I[BETHBIC PEaKIUu OCJIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKM O€30MacHOCTH TIpU OOpallleHUH C
BCIIECTBAMH M JAOOPATOPHBIM OOOpPYJOBAaHUEM, TIPEICTABISATH PE3YIbTAThI
XUMUYECKOTO DKCTIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakiuii u GopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
nHpopMaIMio, TMOJy4aeMyr W3 pPa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
uHdopmaruu, aTepHeT U ApyTrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI WU MPEAOTBPALICHUS WX BPEAHOTO BO3JCUCTBHS HAa OPraHU3M
YEJI0BEKA,

JJIs. 00y4YaroIuXcsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOAAaX ITO3HAHUS BEIIECTB W
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHuid JI. bpaiinsa nis 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHS Kypca «OOIas W HeopraHudeckas
XAMUSD OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBIICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJI PEIICHUS TPAKTUUECKUX 3a/1a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u3oTom, S-, pP-, d-
AIICKTPOHHBIE OpPOWTANM aTOMOB, HOH, MOJEKYJa, MOJb, MOJIAPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMHUYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl ~ XUMHUYECKHX  pEAKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHYECKOM peakiui, XMMHYECKOE€ PaBHOBECHUE); TEOPHMHU U 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMS] MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPALICHUS SHEPTUU
P XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTIOIB30BAHUH BAKHEUIITUX HEOPTAHUIECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEILHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XAapPaKTEPHbIE IMPU3HAKU MOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX IPEBPALLCHUN;

c(OpMUPOBAHHOCTh YMEHHUW HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIECTB (yrapHbli ra3, YIJIEKMCIBIM ra3, aMMHak, raméHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COECIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XWMHYECKOU
CBSI3U (KOBaJICHTHAsI, HOHHAs, METAJUIMYECKasl, BOAOPOIHAS) B COCIUHEHUSX, TUI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs!, METAJUIMYECKAs), XapakTep Cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJIUBATh IIPUHAIIEKHOCTb
HEOPraHWYECKUX BEILIECTB IO HX COCTaBY K OIpPEAEIEHHOMY KJlaccy/TpyIine
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAJLJIbl, OKCU/bl, OCHOBaHUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PaCKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa [l.
N. MenneneeBa 1 IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoit cucTteMsl
xumudeckux snemeHToB JI. M. MenneneeBa, MCHONb3ys MOHATHA «S-, P-, d-
AJIEKTPOHHBIE opouTanu, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEOUHEHUI
1o nepuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX 351eMeHTOB [1. U.
Menneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHMCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UUHUPOBATH XUMHUYECKHE PEAKLUUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyX BEIIECTB, TEIJIOBOMY
ahdexTy peakiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHs AJIEeMEHTOB, 0OpaTUMOCTH
peaKiK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUd pa3IUYHbIX
THUIIOB, MOJHBIE U COKPAIIEHHbIE YPABHEHUS PEaKLMii HOHHOTO OOMEHa, YYUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKLUMHU UAYT J0 KOHIIA;



cOPMHUPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAueCTBEHHBIM COCTaB pPAa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh ~YMEHHMM  PACKpPBIBATh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYIECKOM
peaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIICHUS XMMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepU30BaTh XWMUYECKHE IIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUSI CEPHOM KHUCIOTHI, aMMHaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIUINAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOr0 MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JIOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA TTOJIH30BAHUS XUMHUECKON
MOCy/IOl U JTa0OpaTOpPHBIM O0O0OpYJAOBaHUMEM, a TaKXe MpaBWiia OOpalIeHUs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMHPOBAHHOCTh YMEHHI TUIAHHUPOBATH W BBHIMOJHATh XUMHUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaau3zaTopa,
ONpEJENeHNEe Cpeabl pPacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIluu,
peakinuu MOHHOTO OOMEHA, KauyeCTBEHHBIE pPEaKIMu Ha cyinbdar-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHHUE SKCIEPUMEHTAIBHBIX 3a7a4 I10
TeMaMm «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MPU OOpAIlEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKIuii U (HOpPMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJYy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEICTBA MAacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
ONACHOCTh BO3/ICHCTBHS HA KUBBIE OPTaHU3MBI ONPEICIEHHBIX BEMIECTB, TOHUMAs
cmbicn mokazarens [IJIK, mosicHATe Ha mpuMepax cmocoObl YMEHBIICHUS H
MPEIOTBPAICHUS X BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIs OOYYaroIIUXCsl ¢ OTPpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAX IO3HAHHUS BEUIECTB U
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHA0OBHAAIINX OOYYAIOIIUXCS: YMEHHE WCIIOJIb30BATh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3amucu XMMUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /it Konrtpoannbie | Ipakruuyeckue
MPOrpaMMblI Bcero o0pa3oBaTesbHbIe
padoThI padoThI
pecypchl
Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYeCcKOH XUMUH
[Tpenmer oprannveckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytieposa
Hroro no pasneny 3
Pa3nes 2. Yriesogopoabl
2.1 [IpenenbHble yTIeBOOOPOAbl — AJTKAHBI 2
99 HenpenenbHble yriaeBogOpOIbl: aKEHBI, 5 1
' AJIKaTUCHBI, aJTKHBI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
24 [TpupogHBIE HCTOYHUKH YTIEBOIOPOIOB U 3 1
' ux nepepaboTka
Hroro no paszneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crupter. @enon 3
3.2 Anbneruasl. KapOoHOBBIE KHCTOTHI. 7 1
' Croxubie 3QUPBI
3.3 YrneBoasl 3 2




Hroro no pazaeny

13

Paznen 4. A30Tc0;[ep>lcaume OpraHn4eCKue COCINHCHU A

4.1 AMUHBI. AMUHOKUCIOTHI. benku 3
Htoro mo pazneny 3
Pa3znea 5. BbicokoMoJieKy/JIsSIpHbIE COeIUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Boigokna 2
Wroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM (uudpoBbIe)
Ne /i P Konrtpoabnbie | Ilpakruueckue p
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atomoB. [lepuoandeckuii 3aKoH U
1.1 [Tepuonnueckas cucTeMa XMMHYECKUX 3
sneMenToB [. 1. MenneneeBa
12 Crpoenue BemiecTBa. MHOrooOpasue 4
' BEIIECTB
1.3 XUMHUYECKUE PEAKIINU 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Merannsl
2.2 Hewmeramsr 9 1 1
53 CBs13b HEOPTAaHUYECKUX U OPTaHUYECKHUX 5
' BEIIIECTB
Uroro no pazgeny 17
Paszngen 3. Xumus u :Ku3HL
3.1 XUMHUA U )KU3Hb 4
Uroro no pazgeny 4
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 2 3




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBO yacoB JlaTa
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Konrpoabnbie | IIpakTtuyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI b
HpeﬂMeT OpFaHI/IquKOﬁ XUMUH, € https://lesson.edu.ru/lesson/a9f3d191-5ele-4e24-
ac02-
1 BO3HUKHOBCHHC, PA3BUTHC U 1 03.09.20 efb16fa49f6a?backUrl=%2F04%2F10%3Fclass%3D10
3HAYECHUE 26
TGOpI/I}I CTPOCHUSA OPraHUYCCKUX https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-
o .. 9dcf-
coenuaenui A. M. bytieposa, eé 26ck
2 yrep ’ 1 10.09.20 20517ae4b52e?backUrl=%2F04%2F10%3Fclass%3D1
OCHOBHBIE MONIOKeHU. BxomgHas 26 0
KOHTpOJIbHAs paboTa.
[IpencraBienue o K1accuPpUKAITUN
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-
OpraHUYECKUX BEILECTB. b8be-
3 Homenknarypa (cuctematuieckas) 1 17.09.20 bacb589aead1?backUrl=%2F04%2F 10%3Fclass%3D1
Y TPUBUAJIbHbIE HA3BAHUS 26 0
OPraHUYECKUX BEILECTB
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-
4 AJKaHBI: COCTaB U CTPOEHHUE, 1 24.09.20 2e98-
FOMOJIOTHYECKHIA Psijg I 18dc1cfb9399?backUrl=%2F04%2F10%3Fclass%3D10
26
MertaH U 3TaH — IOPOCTEUIIINE https://clck.ru/3W8xRU
5 P 1 01.10.20
MPEICTaBUTENMN AJTKAHOB
26
AJIKEHBI: COCTaB U CTPOECHUE https://clck.ru/3W8xYY
6 3 pOSHHe, 1 08.10.20
CBOICTBa
26
7 DOTUJICH W TTPOTTHIICH — 1 https://clck.ru/3W8xac



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10%3Fclass%3D10
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10%3Fclass%3D10
https://clck.ru/3W8xRU
https://clck.ru/3W8xYY
https://clck.ru/3W8xac

HpOCTCfIH.IHC npeaACTaBUTCINU
AJIKCHOB

15.10.20
26

[TpakTuyeckast padora Ne 1.

https://clck.ru/3W8xdQ

8 «[lomy4yeHne STUIICHA U U3y4CHUE 22.10.20
€ro CBOMCTBY 26
Ankanuensl. byranuen-1,3 u https://clck.ru/3W8yPo
9 Metmwinoyraauen-1,3. [Momydaenue 05.11.20
CUHTETUYECKOTO KayuyyKa 1 pe3UHbI 26
AJKMHBI: COCTaB U OCOOEHHOCTH
CTPOCHUS, TOMOJIOTHYECKHH PSII. https://clck.ru/3W8xwE
10 P eCITH A 12.11.20 bs://clcleru/
ALleTHIIEH — NPOCTEUIINM 26
MIPEJICTABUTENb AJTKHHOB
Beruucnenus no ypaBHEHHUIO https://clck.ru/3W8xzf
11 I 19.11.20 il
XUMHUYECKON peaKInu 26
ApeHbl: 6€H30J1 U TOJTYOIL. https://clck.ru/3W8yGo
12 P Y 26.11.20 ps://clek.ru/3Way
TokCcHYHOCTH apEHOB 26
I'enetnueckas cBSI3b
https://clck.ru/3W8yVa
13 YTJIEBOJIOPOIOB, MPUHAICKAIINX K 03.12.20
Pa3IUYHBIM KJ1accaM 26
[IpupoaHbIe HCTOYHUKHU
JIEBOJIOPOJIOB: IPUPOJIHBIN ra3 u https://clck.ru/3W8yax
14 YIIEBOAGPOAGE: TIPHPOA 10.12.20 os://clck.Tu/3WBy
MONyTHBIE He(DTSHBIC Ta3bl, HEPTH U 26
MIPOJYKTHI €€ nepepadoTKu
[IpupoaHbIe HCTOYHUKHU
PHPOA N https://clck.ru/3W8yax
15 YIJI€BOJOPOAOB: MPUPOAHBIN ra3 U 17.12.20
MonyTHBIC He(DTSIHBIC Ta3bl, HEPTh U 26



https://clck.ru/3W8xdQ
https://clck.ru/3W8yPo
https://clck.ru/3W8xwE
https://clck.ru/3W8xzf
https://clck.ru/3W8yGo
https://clck.ru/3W8yVa
https://clck.ru/3W8yax
https://clck.ru/3W8yax

MIPOJYKTHI €€ nmepepadoTKu

KonTponpHas pabora mo pazaeny

https://clck.ru/3W8yi4

16 24.12.20
«YTII€BOIOPOABD)
26
[IpenenbHbIE OMHOATOMHBIE
https://clck.ru/3W8yfR
17 CIUPTHI: METAHOJI U 3TAHOJL. 14.01.20 paif/ [3WEy
Bonoponnas cBsi3b 27
MHuoroatoMHbI€ CIIUPTHI: https://clck.ru/3W8yke
18 P 21.01.20 b £ G nE i
STWJICHTJINKOJIb U TIIALCPHH 27
@DeHOo: CTPOCHUE MOJIEKYIIBI,
https://clck.ru/3W8ynX
19 ¢bu3nvecKre 1 XUMHUECKUE 28.01.20 psif/ AWy
CBOMCTBA, IPUMEHEHNE 27
Anpaerunnsl: popManbpIerus U https://clck.ru/3W8yrP
20 aerusl: Gop JErujl 04.02.20 ps:// /3W8y
areTanbaerua. AIeToH 7
OAHOOCHOBHBIE MPEAETbHBIC
https://clck.ru/3W8yv3
21 KapOOHOBBIE KUCIIOTHI: MypaBbHHAs 11.02.20 i Lty
U YKCyCHas 27
IIpaxtrueckast padora Ne 2.
P o P . https://clck.ru/3W8yzg
22 «CBolicTBa pacTBOpa YKCYCHOM 18.02.20
KHUCIIOTBD» 27
CreaprHoBas U OJIECHHOBAS
p https://clck.ru/3W8zBb
23 KHUCJIOTBI, KaK MPEACTABUTENH 25.02.20
BBICIINX KapOOHOBBIX KHCIIOT 27
MerU1a KaK COJIH BBICIINX htts://clekru/3WS2EA
s://clck.ru z
24 KapOOHOBBIX KUCJIOT, MX MOIOIIIEE 04.03.20 .
nelcTBHe 27



https://clck.ru/3W8yi4
https://clck.ru/3W8yfR
https://clck.ru/3W8yke
https://clck.ru/3W8ynX
https://clck.ru/3W8yrP
https://clck.ru/3W8yv3
https://clck.ru/3W8yzg
https://clck.ru/3W8zBb
https://clck.ru/3W8zEA

Crnosxuble 3(Upbl KaK MPOU3BOIHbBIE

https://clck.ru/3W8zQX

25 KapOOHOBBIX KUCIIOT. ['uaponu3 11.03.20
CJIOXKHBIX 3(PpHupoB 27
Kupbl: ruiposin3, IpuMeHEeHUe https://clck.ru/3W8zUX
26 PRI THAPOTHS, TID ’ 18.03.20 ps://clckeru/
OMOJIOTHYECKast POJIb KHUPOB 97
VrieBoasl: COCTaB,
Kinaccupukanus. Baxnenmue https://clck.ru/3W8zXU
27 b 25,0320 | Dutesi//cckru/3W8e
MPEJICTaBUTEIIN: TIIFOKO03a, 97
bpykTO3a, caxapo3a
Kpaxman u nemnrono3a kak https://clck.ru/3W8zbY
28 P 8 08.04.20 bsi//clck.1u/3Waz
MIPUPOTHBIC ITOJIUMEPHI 97
Kontponbnas paboTa mo pazaery
«Kucnopoaconepxaiue
https://clck.ru/3W8
29 OpraHUYECKUE COETUHEHUS»/ 15.04.20 e
Bcepoccniickas npoBepouHas 27
pabota
OO6mras XxapakTepucTrKa
a30TCoepKAIIUX OPTaHUIECKUX
30 ACPralinx Oprany 22.04.20
coeauHenuii / Beepoccuiickas 27
MpoBepoyHas pabora
https://clck.ru/3W8ziR
31 AMUHBI: METHJIAMUH U aHWJIUNH 29.04.20 — !
27
AMUHOKHUCIIOTHI Kak aM(oTepHbIe https://clck.ru/3W8znb
s://clck.ru zn
32 OpTaHUYECKUE COSTUHEHHS, UX 06.05.20 .
OMoJI0THYecKOoe 3HAYCHHE. 27



https://clck.ru/3W8zQX
https://clck.ru/3W8zUX
https://clck.ru/3W8zXU
https://clck.ru/3W8zbY
https://clck.ru/3W8zem
https://clck.ru/3W8ziR
https://clck.ru/3W8znb

[Tentuael. benku kak npupoIHbIE
BBICOKOMOJICKYJISIPHBIC COSTUHEHUS

OCHOBHBIE TTOHSITUS XUMHHU

33 BBICOKOMOJIEKYJISIPHBIX 1 13.05.20
COEINMHEHUN 27
OCHOBHBIE METO/IbI CHHTE3a
34 BI)ICOKOMOJIvGKYJIﬂpHI)IX 1 90.05.20 https://clck.ru/3W8zqv
coennuenni. IlnacTMaccsl, 97
Kay4yKH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME



https://clck.ru/3W8zqv

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
XHUMHUYECKUH dJI€MEHT. ATOM. DJIEKTPOHHAas https://clck.ru/3W92Cq
1 P 1 02.09.2026
KOH(UTYpAIHsi aTOMOB
[lepuoanueckuii 3akoH u [lepronuueckas
CHCTEeMa XUMHYECKHUX saeMeHToB Jl. H. https://clck.ru/3W92Ed
o ps://clck.ru
2 MemnpeneeBa, X CBsI3b C COBPEMEHHOM 1 09.09.2026
TEOpHUEH CTPOEHHS aTOMOB. BXo1Hast
KOHTpPOJIbHAsI paboTa.
3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XUMHYECKHUX DIIEMEHTOB U UX COEIUHEHHUIN
3 https://clck.ru/3W93s9
10 TPyIIIaM U neproiaM. 3HaYeHue
3 byl P 1 16.09.2026
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /[.M. Menieneesa B
pa3BUTHHU HAyKH
Crtpoenue BemiecTBa. XMMHUUYECKast CBSI3b, €€ https://clck.ru/3WO2XY
ps://clck.ru
4 BHUJIbI, MEXaHU3MbI 00pa30BaHUS 1 23.09.2026
KOBAJICHTHOM CBA3U. BopopoiHas cBs3b
BajneHTHOCTB. DJIEKTPOOTPULIATETBLHOCTb.
Crenens okuciienns. Bemecrsa https://clck.ru/3W92cE
5 1 30.09.2026
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS
ITonsTHE O IUCNIEPCHBIX CHCTEMAX. https://clck.ru/3wW92eN
6 FAHCTIEP 1 07.10.2026

HcTtrHHBIE U KOJUIOWIHBIE PACTBOPHI.



https://clck.ru/3W92Cq
https://clck.ru/3W92Ed
https://clck.ru/3W93s9
https://clck.ru/3W92XY
https://clck.ru/3W92cE
https://clck.ru/3W92eN

MaccoBas A0JI1 BEICCTBA B paCTBOPEC

Knaccugukarnus 1 HoMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'eneTnyeckas CBsI3b HEOPraHUUECKUX
BEILECTB, Pa3JUYHBIX KJIACCOB

14.10.2026

https://clck.ru/3W92hN

Knaccugukanus XaMHUUECKUX peakiui B
HEOPraHWYECKON U OPraHU4YeCKON XUMUH.
3aKOH COXPaHEHUs MACChl BELIECTB; 3aKOH
COXPaHEHHUs U IIPEBPALCHUS SHEPTUU NIPU
XUMHYECKHUX PEAKIMIX

21.10.2026

https://clck.ru/3W92jZ

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMHYECKOE PaBHOBECHE

11.11.2026

https://clck.ru/3W9465

10

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3IUYHbIX (DAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

18.11.2026

https://clck.ru/3W92rg

11

DNEKTPOIUTHYECKAsT TUCCOLIUAITHS.
[TousiTre 0 BogopoaHOM mokaszarese (pH)
pactBopa. Peaknnu noHHOTO OOMEHa.
['upoan3 OpraHuYecKuX U HEOPTaHHIECKUX
BEIIECTB

25.11.2026

https://clck.ru/3W94Cq

12

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakmuu. [TonsTre 00 3neKTpon3e
pacIIaBoOB M pacTBOPOB COJIEH

02.12.2026

https://clck.ru/3W94HV

13

KonrtpomnsHas pabota no pasaeny
«TeopeTndyeckue OCHOBBI XMMHI

09.12.2026

https://clck.ru/3wW9354

14

MeTa.HJ'ILI, HX ITOJIOXKCHHE B HepHOILquCKOﬁ
CHUCTEMEC XUMHUYCCKHUX DJICMCHTOB I[ .

16.12.2026

https://clck.ru/3W939A



https://clck.ru/3W92hN
https://clck.ru/3W92jZ
https://clck.ru/3W9465
https://clck.ru/3W92rq
https://clck.ru/3W94Cq
https://clck.ru/3W94HV
https://clck.ru/3W9354
https://clck.ru/3W939A

MeHeneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. O0mue hu3nyecKue CBOKWCTBa
METaJUIOB

15

CnaBbl METAIIOB. DJIEKTPOXUMHUYECKUI
psL HaNpsDKEHUH METaJlIoB

23.12.2026

https://clck.ru/3W93Es

16

XUMHUYECKHE CBOMCTBA BaKHEUIIINX
METaJUIOB (HATPHH, KT, KaIbIUH,
MarHui, aJIIOMUHUN) U UX COSAMHEHUHN

30.12.2026

https://clck.ru/3W93Bg

17

XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COeTUHEHUN

13.01.2027

https://clck.ru/3W93Jp

18

XUMHUYeCKUe CBOMCTBA IIUHKA, JKeJie3a U UX
COEIMHEHUU

20.01.2027

https://clck.ru/3W93Mt

19

[TpakTuueckas pabota Ne 2. "Pemienue
AKCIIEPUMEHTAIIbHBIX 33/a4 110 TEME
«Meramas»"

27.01.2027

https://clck.ru/3W93SK

20

HewmeTtaninel, ux MoJI0KEHUE B
Ileproanueckoi cucreMe XUMUYECKUX
anemenToB 1. . MenneneeBa u
OCOOCHHOCTH CTPOCHHUS aTOMOB

03.02.2027

https://clck.ru/3W93VSs

21

du3nyecKkue CBOWCTBAa HEMETAILIOB.
AmnoTponusi HeMeTauIoB (Ha IpuMepe
KHCTIOpoJia, cephl, hocdopa u yriaepoaa)

10.02.2027

https://clck.ru/3W93bL

22

XUMHUYECKUE CBOWCTBA IaJIOT€HOB, CEPHI U
UX COCOUHEHUU

17.02.2027

https://clck.ru/3W93eA

23

XuMHYecKue cBoicTBa a3oTa, pochopa u ux
COeTUHEHUN

24.02.2027

https://clck.ru/3wW93yQ

24

XHUMHYECKUE CBOMCTBA yIiIepoaa, KpEMHUS
U UX COCTUHEHUN

03.03.2027

https://clck.ru/3W93j5



https://clck.ru/3W93Es
https://clck.ru/3W93Bg
https://clck.ru/3W93Jp
https://clck.ru/3W93Mt
https://clck.ru/3W93SK
https://clck.ru/3W93VS
https://clck.ru/3W93bL
https://clck.ru/3W93eA
https://clck.ru/3W93yQ
https://clck.ru/3W93j5

25

[IpuMeHeHrne BaXKHEUIIIUX HEMETAIIOB U UX
COCIMHEHUN

10.03.2027

https://clck.ru/3W94NF

26

O0o001IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
Teme «HemeTamner». BeraucineHus mo
YpaBHEHUSIM XUMHUYECKHX PEaKIUi U
TEPMOXHUMHUYECKHUE PACUETHI

17.03.2027

https://clck.ru/3W94Qn

27

[Tpaktuyeckas padora Ne 3. «Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Hemeramnsl"»

24.03.2027

https://clck.ru/3W94Xz

28

Kontposnbnas padota nmo temam «MeTayibi»
n «Hemerauib»

07.04.2027

https://clck.ru/3W94cr

29

Heopranuueckue n opraHuyecKue KUciaoThl.
Heopranuueckue u opranuueckue
OCHOBaHUS

14.04.2027

https://clck.ru/3W94{P

30

AmboTepHbIe HEOPraHUYECKUe U
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB

21.04.2027

https://clck.ru/3WAC6k

31

Poinbp xuMun B o0OecrieueHUu N
9KOJIOTHYECKOH, SHEPreTHIeCKON U
MUIIEBON 0€30MaCHOCTH, Pa3BUTHH
MCEOUIINHBI

28.04.2027

https://clck.ru/3WACH
3

32

[TpencraBienus o0 OOIMX HAYYHBIX
MPUHITUITAX POMBIIUIEHHOTO TOTYYEeHHUS
BaKHEHIIINX BEIIECTB

05.05.2027

33

Yenosek B MHPE BEIIECCTB U MaTCpHUAIIOB

12.05.2027

https://clck.ru/3WACha

34

XUMUS U 300pOBbE YEIOBEKA

19.05.2027

https://clck.ru/3WACnK



https://clck.ru/3W94NF
https://clck.ru/3W94Qn
https://clck.ru/3W94Xz
https://clck.ru/3W94cr
https://clck.ru/3W94fP

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34




IMPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBbI

10 KJIACC

Kon
npoBepsieMor
0 pe3yJibTaTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeIHero 001ero 00pa3oBaHus

1 TeOpeTI/I‘{eCKI/Ie OCHOBBHI OpFaHquCKOﬁ XUMHNHN

ChopMupoBaHHOCTh MPEACTABICHUM O XMMHUYECKOH COCTaBIISIOIEH
€CTECTBEHHOHAYYHOW KapTUHbI MUpA, POJIM XUMHHU B ITIO3HAHUU SIBJICHUN
11 npupozbl, B (OPMHPOBAHUU MBIIUICHUS W KYJIbTYPHl JHYHOCTH, €&
' (YHKIIMOHAJIBHOW  IPaMOTHOCTH, HEOOXOIMMOM A1 pelLIeHUs
NPAaKTUYECKUX 3324 U HKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHUS K

CBOEMY 3/I0pPOBBIO U TIPHUPOIHOM cpeze

BnaneHne cucTeMOM XMMHYECKMX 3HaHUM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarIme HOHSTHS (Mornekyina, BaJICHTHOCTD,
AJIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHCIEHUS, XUMHYECKas CBS3b,
MOJIb, MOJIIpHAs Macca, MOJISIpHbII OOBEM, YIVIEPOJIHBIM CKEJIET,
GyHKUMOHANbHAS ~ TpyNma,  pajudKal,  HM30MEpHs,  HM30MEpHI,
12 TOMOJIOTUYECKUHA  Psil, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- U
' a30TCo/EpKaIUe COEIUHEHHs, OWOJIOTMYECKH AaKTHUBHBIE BEILECTBA
(yrneBoabl, KUpBI, OEIKH), MOHOMEp, MOJUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE ~COCJMHEHUs); TEOPUM U 3aKOHBI (TEopHs
XUMHUYECKOTO CTpoeHus opranuyeckux BemectB A.M. bytneposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XUMHH, (PAKTOJIOTHYECKHE

CBEICHHMSI O CBOWMCTBAaX, COCTaBe, IMOJNYYCHHH U OE30MacHOM




HCIIOJIb30BAaHUM  BaKHEHUIITHX HCOPTaHUYECKUX HW  OpraHUYCCKHUX

BEIIECTB B OBITY U MPAKTUYECKOH JIEATETFHOCTH YelIOBEeKa

1.3

CdopMUpOBaHHOCTh YMEHUH BBISBIATH XapaKTepHbIE IPU3HAKU
MOHSTUH, yCTaHABJINBATh ux B3aUMOCBSI3b, KCII0Ib30BaTh
COOTBETCTBYIOIIME TOHITUS TPH OINHUCAHUM COCTaBa, CTPOCHHUS U

MPEeBpaICHUI OPraHUYeCKUX COeTMHEHUI

1.4

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIb30BAaTh XMMHUYECKYI) CHMBOJIMKY
JUISL  COCTABJIGHHST MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
cokpamEéHHol) (opMya OpraHMYECKUX BEIIECTB U  YpPaBHEHHM
XUMUYECKUX PEAKIIMi, U3rOTaBIUBaTh MOJCINA MOJIEKYJI OPTraHUYECKUX
BEIIECTB Il WUIIOCTPALIMM MX XUMHYECKOTO W TMPOCTPAHCTBEHHOTO

CTPOCHUA

1.5

ChopMHpPOBAaHHOCT, ~ YMEHUW  YCTaHABIMBATh  MPHUHAIICKHOCTH
M3YYEHHBIX OPraHUYECKHX BEIIECTB IO HMX COCTaBy M CTPOEHUIO K
omnpenenéHHOMY Kiaccy (Tpymme) CcoeAuHEeHH (yrieBOJOpOJIbI,
KHUCJIOPOJl W a30TCOJEp’KaIlMe€ COEJAMHEHHUS, BBICOKOMOJIEKYIISIPHbIE

COGI[I/IHGHI/I?[), JaBaTb UM Ha3BaHUA 110 CHCTEMaTHUCCKOI HOMCHKIJIaTyp€

(IUPAC)

1.5

ChopMHUpPOBAaHHOCT, YMEHHS OMPEACNATh BHUIIBI XUMUUYECKOW CBS3U B

OpTraHU4YC€CKUX COCAUHCHUAX (OI[I/IHapHLIC n KpaTHLIC)

1.6

CdopMUpOBaHHOCTh YMEHUS PUMEHSTH: MOJIOKEHUS TEOPHUH CTPOCHUS
oprannveckux BemectB A.M. ByTiepoBa /i 00bsiICHEHHS 3aBUCUMOCTH
CBOMCTB BELIECTB OT UX COCTAaBAa U CTPOEHUs; 3aKOH COXPAHEHUS MaCChl

BE€IICCTB

yFJ’ICBO,Z[OpOIlLI . KI/ICJ'IOP oaCcoACprKalne u a30TCcoACpkKaIUe




OpTraHU4Y€CKUEC COCIUHCHUS. BbICOKOMOJ'ICKy.]'IprHBIe COCAUMHCHUS

2.1

CdopMUpOBaHHOCTh YMEHMUI MPUBOJUTH TPUBHUAJIbHBIE HA3BAHUS
OTJICIbHBIX OPraHMYECKHX BEIIECTB (ITUJICH, MPOIUJICH, AaleTHIIEH,
STHJICHTIIMKOb, TIUIEpUH, (eHos, QopManbaerun, aneTalbIeTu/I,
MypaBbUHAs KHUCJIOTA, YKCyCHas KHCJIOTa, OJEUHOBAasi KHCIOTA,
CTeapuHOBasl KHUCJIOTa, TIJI0OKO3a, (PYyKTO3a, Kpaxmai, LeslIioo3a,

TJTAITIH )

2.2

CdopMupoBaHHOCTh YMEHUH XapaKTepH30BaThb COCTaB, CTPOCHUE,
bu3MyYecKne W XHMHYECKHE CBOMCTBA THIIMYHBIX IPEJACTABUTEIICH
pa3J'II/ILIHBIX KJIaCCOB OpFaHI/ILICCKI/IX BCIIICCTB (MeTaH, 9TaH, 3THWJIICH,
MpONWIEH, aneTwieH, Oyranuen-1,3, wmerwnOyraauen-1,3, OeHzou,
METaHOJ, 3TAHOJ, THICHIJIMKOJb, TIMLIEPHH, (EHOJ, aleTalbICTH/I,
MypaBbUHas WU YKCYCHasl KHCJOTHI, TIJIIOKO3a, KpaxMali, IeJUII003a,

aMUHOYKCYCHas KUCJIOTa)

2.3

C(bOpMHpOBaHHOCTL YMCHHA HINIIOCTPHUPOBATH T'CHCTHYCCKYIO CBA3b
MCKOY THUITHYHBIMU npeaACTaBUTCIIAMUA Pa3INIHBIX KJIaCCOB
OpTraHU4YC€CKUX BCIICCTB YPABHCHHUAMU COOTBCTCTBYIOIIMX XUMHWYCCKUX

peaKIMii C UCIOIB30BaHUEM CTPYKTYPHBIX (GOpPMYIT

2.4

CdopmupoBanHOCTH YMEHUS XapaKTepru30BaTh WCTOYHUKH
YIJIEBOAOPOAHOTO ChIphs (He(Th, MPUPOJIHBIN Ta3, Yroyb), CIIOCOOBI X

Hepepa60TI<H H MPAKTUYICCKOC ITPUMCHCHUC ITPOAYKTOB nepepa60TKI/I

XUMHS U KU3Hb. PacuyéThl

3.1

CdopMupoBaHHOCTh YMEHUH BIAAECTh CUCTEMOUN 3HaHMI 00 OCHOBHBIX
METOJIaX HAYyYHOTO TO3HAHMSI, UCTIOIB3YEMbIX B XUMHUU MPU U3YUCHHUH

BEIIECTB U XUMUYECKMX SBIICHUW (HAOMIOACHHE, W3MEpEHHUE,




OKCIICPUMCEHT, MOI[eJ'II/IpOBaHI/Ie), HUCIIOJIb30BaTh CUCTEMHBIC XUMHUYCCKUC
SHAHUA UL IPUHATHA peH_IeHI/Iﬁ B KOHKPCTHBIX JXU3HCHHBIX CUTYyallUsIX,

CBA3aHHBIX C BCIICCTBAMHA U UX ITPUMCHCHUEM

3.2

CdopMupoBaHHOCTH yMEHUH COONMIOJATh TMpaBHJIa  MOJH30BAHUS
XUMHUYECKON TOCYION H J1abopaTOpHBIM OOOpYJOBaHHMEM, a TaKKe
npaBuiia OOpaleHHs] ¢ BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUSIMHU

110 BBIIIOJTHCHHUIO na6opaT0prlx XUMHNYCCKHUX OIIBITOB

3.3

ChopMupoBaHHOCTh YMEHUH IJIAHUPOBATH M BBINOJHATE XUMHUYECKUH
9KCHEPUMEHT (IIPEeBpAILeHUs] OPraHMYECKUX BELIECTB IIPU HarpeBaHHM,
IIOJIy4EHUE JTUJICHA U U3Y4YEHHE €ro CBOMCTB, KAUECTBEHHBIE PEaKIIUU
OpraHMYECKUX BEILECTB, JeHaTypauus OEJKOB IIpU HarpeBaHuw,
[[BETHbIC pEaKIMU OEIKOB) B COOTBETCTBUM C MpPAaBUIAMU TEXHUKHU
0€30MacCHOCTH MpH OOpallleHMH ¢ BeLIeCTBaMH M J1TaOOpaTOPHBIM
000pyI0BaHUEM; IIPEACTABIIATh pe3yiabTaThl XUMHUYECKOTO
HKCIIEPUMEHTa B (JOpME 3allUCU YPAaBHEHUI COOTBETCTBYIOLIUX PEAKIIMM

u (I)OpMy.TII/IpOBaTB BBIBOJZIbI HA OCHOBC 3TUX PEC3YJIbTATOB

3.4

ChopMHUpPOBAaHHOCTH YMEHUN MPOBOJIUTH BBIYUCICHUS 110 XUMHUUYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WU
MPOJYKTa PEaKIMU MO U3BECTHBIM Macce, 00bEMY, KOJIHMYECTBY OJHOTO

U3 UCXOJHBIX BEIIECTB WM MIPOTYKTOB PEAKIMH)

3.5

ChopMupoBaHHOCTh YMEHUN KPUTHUECKU aHATU3UPOBATH XUMHUUECKYIO
uH(pOpMallMIO, TMOJIYy4aeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpeicTBa

MaccoBoi mHpopmaruu, cetb IHTEpHET U apyrue)

3.6

ChopMHUpPOBAaHHOCT, YMEHUM COOJIONATh MpaBWIa SKOJIOTHYECCKH

1eJ1ecCO00pa3HOro TMOBEJACHUS] B OBITY U TPYAOBOW JESTENBHOCTH B




LEJISIX COXPaHEHUS CBOETrO 3/0pPOBbS M OKpY)KAloOIIeW MpUPOIHOM
Cpenbl, OCO3HABAaTh OMACHOCTb BO3JEHCTBUSI HA YKUBBIE OPraHU3MbI
ONpeIeIEHHBIX OPraHUYECKUX BEIECTB, MOHUMAsi CMBICI IOKa3aTest
ITJIK (npenensHO JOMYCTUMON KOHIICHTPAIIMH ), TIOSCHITH HAa MPUMEpax
CrocoObl YMEHBLICHHUS] W MPEAOTBPALLIEHUSI UX BPEIHOTO BO3ACHCTBUS

Ha OpraHu3M 4CJIOBCKa

11 KVIACC

Kona
NpoBepsieMo
ro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

1

TeopeTnyeckre OCHOBbI XUMUU

11

Bianenne cucteMoil XMMHMYECKMX 3HAHMM, KOTOpas BKIIIOYACT:
OCHOBOTIOJIATAOIINE TMOHATUS (XUMHUYECKUIA DJIEMEHT, aTOM, JICKTPOHHAs
obomoyka artoma, S-, p-, O-3JEKTPOHHBIE OpOWTAIM aTOMOB, HOH,
MOJIEKYJIA, BaJEHTHOCTb, JEKTPOOTPULATENBHOCTD, CTENEHb OKUCIICHUS,
XUMHUYECKasl CBsI3b, MOJb, MOJIApPHAsh Macca, MOJSIPHBIA O00BEM,
KpUCTATUYECKasl perI€TKa, TUITBI XUMUYECKUX PEaKIil (OKUCIUTEIhHO-
BOCCTAHOBUTEJIBHBIE, DK30- M OHIAOTEPMHUUYECKHE, PEAKIUH HOHHOIO
oOMeHa), PacTBOp, AIIEKTPOJIMTHI, HEIIEKTPOIHUTHI, IEKTPOIUTHIECKAS
JUCCOIMAIUSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XHMHYECKOU
peakiuy, XMMHUYECKOE pPAaBHOBECHE); TEOPUM U 3aKOHBI (Teopus

JNEKTPOJIMTHYECKOM — nuccoumannu, llepuommueckuii  3akon  [[.A.




MeHI[eJ'IeeBa, 3aKOH COXpaHCHUA MaCCBI), 3aKOHOMCPHOCTH,
CHUMBOJIMYCCKUN SI3BIK XHUMHHU, (l)aKTOJIOFI/I‘-IeCKI/Ie CBCACHHA O CBOﬁCTBaX,
COCTaBC, TIIOJIYYCHUHU U 0e30IaCHOM ~ KCIOJIB30BAaHUU  BaXKHEHIITHX
HCOPraHn4e€CKux BCIICCTB B 6BITy u HpaKTH‘leCKOﬁ JACATCIIbHOCTU

YECJIOBCKa

1.2

ChopmupoBaHHOCTh YMEHHI BBISIBIATH XapakTEpHbIE TMPU3HAKU U
B3aMMOCBSI3b W3YYCHHBIX TMOHATUN, MPUMEHITh COOTBETCTBYIOIIKE
TIOHSATHUSA MPU ONMKMCAHUHM CTPOCHUS U CBOMCTB HEOPTraHWYECKHUX BEIECTB
W WX TMPEBpAILEHUN; BBISBIATH B3aUMOCBS3b XUMHYECKHUX 3HAHUU C
MOHATHSIMH M TPEJCTABICHUSMU  JIPYTHX  €CTECTBEHHOHAYUYHBIX

npeaMETOB

13

Bnagenue OCHOBHBIMH METOJaMH HAaYYHOTO IIO3HAHHA BCIICCTB U
XUMHUYECKHUX  SIBICHUH (Ha6J’IIO)IeHI/IC, HU3MCPCHUC, OSKCICPUMCHT,

MOJICJIUPOBAHNE)

1.4

ChopmupoBaHHOCTE YMEHHI OINpEAENsATh BaJCHTHOCTh U CTENEHb
OKHCIICHUSI XUMHYECKHUX DJJEMEHTOB B COCAWHEHUSAX Pa3JIMYHOIO
cocTaBa, BHUJ  XUMHUYECKOM  CBA3W  (KOBaJieHTHAas,  HWOHHAasi,
MeTaJuIM4ecKasi, BOAOPOAHAs) B COEAMHEHUSX, THI KPUCTAUIMUYECKOU
pPEmIETKH KOHKPETHOTO BeIIeCTBa (aTOMHAas, MOJEKYJspHas, WOHHAs,

MeTaJUTHIecKas)

1.5

C(I)OpMI/IpOBaHHOCTB yMCHI/Iﬁ ONpCACIIAATE XapaKTEp CpCAbl B BOIAHBIX

pacTBOpax HEOPraHUYECKUX COEAMHEHUI

1.6

ChopMupoBaHHOCTh YMEHHS KJIacCU(UIMPOBATh XUMHUYECKUE PEAKIIUU
[0 pa3IMYHbIM MpHU3HAKaM (YHUCIY U COCTaBy pearupyroliux BeEIecTB,

TeroBoMy 2P (EeKTy peakiuu, HW3MEHEHHI0 CTEeNeHEH OKHCIICHUS




3JIEMEHTOB, 00OPAaTUMOCTH PEAKIUH, YIaCTUIO KaTajanu3aTopa)

1.7

ChopmupoBaHHOCTH  YMEHHMIl  COCTaBJISATH  ypaBHEHHUS  peakiuil
pa3IMYHBIX THUIIOB, IIOJIHBIE W COKpAlICHHBIE YPABHEHUS pEaKLMi
MOHHOTO OOMEHA, YUUTBIBAsA YCIOBHSA, IPU KOTOPBIX 3TH PEAKIUH HIYT

J0 KOHIIa

1.8

ChopmupoBaHHOCTE YMEHHUH TPOBOAMTH PEAKINHU, IMOATBEPKIAIONINE
Ka4eCTBEHHBI  COCTAaB  pPA3JMYHBIX  HEOPraHMYECKUX  BEIIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, NPUCYTCTBYIOIUME B BOJHBIX

pacTBOpax HCOPIraHUYICCKHUX BCIICCTB

1.9

ChopmMupoBaHHOCTh yYMEHHI pPACKPHIBATh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX PEAKIUI TOCPEACTBOM COCTABJICHHUSI AIIEKTPOHHOTO

0anaHca 3TUX peaKIui

1.10

Cq)OpMI/IPOBaHHOCTB y'MeHI/II\/’I OOBSCHATh 3aBUCHMOCTh CKOPOCTH

XUMHUYECKOHN peaklMy OT Pa3INyHbIX (PaKTOpOB

1.11

ChopMupoOBaHHOCTb ~ YMEHMH  OOBSCHATh  XapakTep  CMEIEHUs
XMMHYECKOIO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JEHCTBUS

(npunnun Jle Hlatense)

OO6m1ast 1 HEOpraHUYECcKask XUMHUS

2.1

CdopMHUpOBaHHOCT, YMEHHMH pacKpbhiBaTh CMbICT [leprogudeckoro
3aKOHa JAN. MenpneneeBa u JEMOHCTPHUPOBATh €ro

CUCTCMATHU3UPYIOIIY1O, 06’b}ICHI/ITeJ'IBHy'IO 1 IPOTHOCTUYCCKYIO (1)}1HKI_II/II/I

2.2

ChopmupoBaHHOCTh YMEHHMM XapaKTepHU30BaTh AJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHYECKUX 3JeMeHTOB 1-4 mnepuonos Ilepuognueckoit
CUCTEMBl XuUMHUYecKuX oaseMmeHToB J[.M. MenneneeBa, wucnonb3ys

MOHATHS «S-, P-, 0-3JIeKTPOHHBIC OPOUTATTHY, «IHEPTETHUECKHE YPOBHIY,




OOBSICHATh ~ 3aKOHOMEPHOCTH  W3MEHEHHs  CBOMCTB  XMMHUYECKHX
3JIEMEHTOB U UX COECIMHEHHUH 110 nepuoaam U rpynnam llepuonnueckoit

CHCTEeMEBI XUMHYECKHX 31eMeHToB /(.M. Menneneena

2.3

CchopMupoBaHHOCTh YMEHHH XapaKTepH30BaTh (OMUCHIBATH) OOIIME
XUMHAYECKHE CBOWCTBA HEOPTraHMYECKHX BEIIECTB PA3IMYHBIX KIIACCOB,
HNOATBEP)KAATh  CYNIECTBOBAHHE  TICHETHYECKOM  CBA3M  MEXKIY
HEOPraHUYECKUMHU BEILIECTBAMHU c MIOMOIIBIO ypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.4

ChopMupoBaHHOCTb ~ YMEHMH  YCTaHaBIUBAaTb  IPUHAIJIEKHOCTh
HEOPraHMYECKUX BELIECTB 10 UX COCTaBy K OIpEAEIEHHOMY Kiaccy
(rpymnme) coenvHEHUN (MPOCThlE BELIECTBA — METAUIBI U HEMETAJUIbI,

OKCHJbI, OCHOBAaHH, KUCJIOTHI, aM(l)OTepHBIe TUAPOKCHUABI, COJ'II/I)

2.5

ChopMupOBaHHOCTh yYMEHUI HCIONB30BATh XUMHYECKYIO CHMBOJIUKY
JUIsL COCTaBJIECHUs (POPMYJT BEIIECTB M yPaBHEHUN XUMHMUYECKUX PEaKIHid,
cucremarnyeckyro HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUs
OTIENbHBIX HEOPTaHWYECKUX BellecTB (yrapHbId Ta3, YrIIEKHUCIBIN ras,

aMMUak, rameéHas HU3BECTH, HeraméHas H3BCCTH, IMUTHCBAA COJA, IMPUT U

Apyrue)

2.6

CdopmupoBaHHOCTh YMEHUH XapaKTepu30BaTh (OMHMCHIBATH) OOIIME
XMMHUYECKHE CBOMCTBA HEOPTaHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIATh  CYIIECTBOBAHME  TIE€HETHMYECKOM  CBSI3U  MEXKAY
HEOpPraHUYECKUMU BELIECTBAMHU c MTOMOMUIBIO ypaBHEHUN

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKuHﬁ

2.7

CdopMUpOBaHHOCTh YMEHUU TUIAHUPOBATH M BBHITOJHATh XUMHUYECKUN

OKCTIIEPUMEHT (pa3lIoKEHUE TIEPOKCHIA BOJOpPOJA B MPUCYTCTBUHU




KaTajau3aTopa, ONpEeACNICHUE CPEdbl PacTBOPOB BEIIECTB C ITOMOLIBIO
YHUBEPCAJIHHOTO HMHIUKATOPA, BIMSHUE pa3IMYHBIX (HAKTOPOB Ha
CKOPOCTh ~ XMMHYECKOM  peakluuu, peaklud HOHHOrO  OOMEHa,
KayeCTBEHHbIE PeaKLUu Ha cyibdar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHs, PEIICHHE OKCIEPUMEHTAIBHBIX 3aJa4 II0 TeMaM
«Metamnel» u «Hemeramisl») B COOTBETCTBUM C IPABWJIAMHU TEXHHUKHU
0e30macHOCTH IpH OOpallleHUH C BELIECTBAMH U J1a0OPaTOPHBIM
000pyZI0BaHUEM; IIPEICTaBIISTh pE3yJIbTaThI XUMHYECKOIO
SKCIIEPUMEHTA B (POpPME 3alKMcU ypaBHEHUI COOTBETCTBYIOIIUX peaKLuit

1 (hopMyIUPOBaTh BBIBOABI HA OCHOBE 3TUX PE3YJIbTATOB

2.8

ChopmupoBaHHOCTE yMEHMI  COONMIOJATH TMpaBuUia  MOJIb30BAHUS
XUMHYECKOH TIOCY/ZIoOH W 1a00paTOpHBIM O0OpYyJOBaHHEM, a TaKKe
npaBmiIa oOpaleHus ¢ BENIECTBAMH B COOTBETCTBUU C MHCTPYKITUSIMU TIO

BBITTOJIHCHUTO na60paT0pHHx XHUMHWYCCKHUX OIIBITOB

2.9

CdopmMHrpoBaHHOCTh YMEHUH XapaKTepU30BaTh XUMHUECKHE MPOLECCHI,
JEKalMEe B OCHOBE IPOMBIIIICHHOIO IIOJYYEHHsI CEPHOM KHCIOTHI,
aMMMaka, a Takke C(HOPMHUPOBAHHOCTb IMPEJICTABICHUA 00 0OLmmMx
Hay4yHBIX MPUHIUIAX M HKOJOTMYECKUX MpodsieMax XUMHYECKOIo

MIPOU3BOJICTBA

XUMHUS U KU3Hb. PacuéTrl

3.1

ChopMHUpPOBAaHHOCTh MPEACTABICHUNH O XHMHYECKOW COCTaBIISIONMIEH
€CTECTBEHHOHAY4YHOW KapTUHBI MUPA, POJIU XMMUU B TO3HAHUU SIBICHUMN
NpUpobl, B (OPMUPOBAHUHM MBINIJICHUS W KYyJbTYpbl JUYHOCTH, €6
(YHKIIMOHATBHOW  T'PaMOTHOCTH, HEOOXOAMMOH  JANsi  pelieHUs

MPAKTUYCCKHUX 3aJad W SKOJIOTMYCCKHU 00OCHOBAHHOI'O OTHOIICHHS K




CBOEMY 3[I0POBBIO U IIPUPOHOM cpejie

3.2

ChopmupoBaHHOCTh YMEHUIN KPUTHUECKH aHAU3UPOBATh XUMHUYECKYIO
uHpOpMAILIMIO, TIONIYY4aeMyl0 M3 pa3HbIX MCTOYHHKOB (CpeacTBa

MaccoBOW KOMMYHHUKAIIMH, C€Th VIHTepHET U apyrue)

3.3

ChopmupoBaHHOCTh yMEHUN COOMIOAATH MpaBHJIA DKOJIOTUYECKU
11eJ1ec000pa3HOro MOBECHHS B OBITY U TPYAOBOH IESATEIHLHOCTH B IIETISX

COXPAHEHHUS CBOETO 37I0POBbs U OKPYKAIOIIEH MPUPOTHON CPeIb

3.4

Oco3HaBaThb  OMAacHOCTb  BO3JCHCTBHUSI HA  JKUBbIE  OpPraHU3MBbI
ONpeAeIEHHBIX BEUIECTB, MOHUMas cMbIca nokaszarens [I/IK, moscHsaTh
Ha TpUMeEpax CrnocoObl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEIHOTO

BO3JICHCTBHUS Ha OpraHu3M 4YCJIOBCKa

3.5

CdopMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
WCIIOb30BAHUEM TIOHATHS «MaccoBas JIOJsl BEIECTBA B PaCTBOPE,
OOBEMHBIX OTHOIIEHHH Ta30B MPH XUMHUYECKHX PEAKIHSIX, MAacChl
BellecTBa WM 00BbEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEILECTBA,
Macce WM 00BbEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKI[UU BEIIECTB,
TerIoBoro 3¢ddexra peakuu Ha OCHOBE 3aKOHOB COXPaHEHHS MacChl

BCIICCTB, ITPEBPAIICHUA U COXPAHCHUA SHEPTHUN




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COePIKAHUS

1

Teopernueckrne OCHOBbI OPraHUYEeCKOW XUMHUU

11

Hpez[MeT OpFaHquCKOﬁ XUMHUH: €€ BO3HHUKHOBCHHEC, PAa3BUTHC M 3HAYCHHUE B
MOJIYYCHHUHN HOBBIX BCHICCTB U MATCPUATIOB. Teopml CTPOCHUSA OPraHUYCCKHX

coenunenniit A.M. BytnepoBa, €€ OCHOBHBIE IMOJIOKEHUS

1.2

CrpykrypHble (opMysibl OpPraHMYeCKHMX BEIIECTB. [ OMOJIOrHs, H30MEpHUS.
XHUMHUYECKasi CBSI3b B OPraHUYECKHUX COCAUHEHUSAX — OJMHAPHBIE U KpaTHBIC

CBA3U. HpCI[CTaBJ'ICHI/Ie (¢} KJ'IaCCI/I(bI/IKaI_II/II/I OpraHu4CCKHUX BCIICCTB

1.3

Homenknarypa opraHMueckux COEAMHEHMH (CHUCTeMaTudecKas) U TpUBHAJIbHBIE

Ha3BaHUs BaXKHEHIIINX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNM4YCCKHUX BCUICCTB

VYri1eBo10pObI

2.1

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKHUN psAll. MeTaH U 3TaH — NpocTeuime
IPEJCTaBUTENIN AIKaHOB: (U3MYECKHMEe U XHMMHUYECKHE CBOMcTBa (peakuuu

3aMCIICHUA U FOpeHI/IH), HaXOXKIACHUEC B IPUPOAC, TOTYUCHUC U IPUMCHCHHUC

2.2

ANKeHBI: COCTaB H CTPOCHUC, TOMOJIOTHYECKHUI pAA. OTUJICH " MPOMNUJICH —
HpOCTCfII.HHG MNpEACTAaBUTCIIN AJIKCHOB: (1)I/I3I/ILIGCKI/I6 U XHMHYECKHE CBOMICTBa
(peaKHI/II/I THAPUPOBAHUA, TAJIOTCHHUPOBAHUA, THUApPpAaTaAllMHA, OKHCIICHUA U

HOJ'II/IMepI/I3aHI/II/I), MOJIY4YCHHEC U IPUMCHCHUEC

2.3

Anxaguensl: Oyraauen-1,3 u MerunOyranueH-1,3: cTpoeHHe, BaKHEHIIHNE
XUMHUYECKHE CBOMCTBA (peakius noiuMmepusanuu). [loaydeHre CUHTETHYECKOTO

KayuyKa U Pe3HHbI

2.4

AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTUUECKHUI Psill. ALIETUIICH —
MPOCTEHIINIA TPEICTABUTENh AaJKWHOB: COCTaB, CTPOCHUE, (UBUYECKUE W
XUMHUYECKHUE CBOMCTBA (peaKuu TUIPUPOBAHMS, TAIIOT€HUPOBAHMS, TUAPATALINH,

TOpPEHMSI ), TOJIy4E€HUE U IPUMEHEHHE

2.5

Apensl. beHszon: cocTtaB, CcTpoeHHE, (PU3NYECKHE W XUMHYECKHE CBOMCTBA
(peakuu rajJoreHupoBaHusl U HUTPOBAHMS ), IOJlyYeHUE U NpuMeHeHue. Tomyon:
COCTaB, CTpoeHHE, (Qu3nUeckne U XUMHYECKHE CBOMCTBAa  (peakiuu
TIOTEHUPOBAHUS M HHUTPOBAHMSI), TMOJyU€HHWE W TPHUMEHEHHE. TOKCHYHOCTH
apeHoB. ['eHeTnueckas CBA3b MEXIY YIVIEBOJOPOJAMHU, MPUHAICKAILUMUA K

Pa3IMYHBIM Ki1acCcaM




2.6

[IpupoHbIE UCTOYHUKH YTIIE€BOAOPOIOB. [IpupoIHbIil Ta3 U onmyTHEIE HEDTIHBIC
ra3el. Hegth 1 €€ mpoucxoxaenue. CrocoObl nepepaboTKku HePTH: TEPEroHKa,
KPEKUHT (TEepPMHUYECKUH, KaTaJUTUYeCKHii), mupoiu3. [IpoaykTel mepepaboTKu
He(TH, UX NPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIN yroib u

MIPOJYKTHI €T0 MepepadoTKu

KHCJ’IOpOI[COI[Gp)KaH_II/IC OPraHu4€CKUeC COCANHCHUA

3.1

[IpenenbHble 0JHOATOMHBIE CIIUPTHL. METaHOI M 3TAHOJ: CTPOCHUE, (PU3nUecKue
M XUMHYECKHE  CcBOWcTBa  (peakiMuM  C  aKTUBHBIMH  METaJUIaMH,
raJloreHOBOJIOPOJIaMU, TOpPEHHE), NpUMEHEHHE. BoaopoaHbie CBS3UM MEKITY
MOJIEKYJIaMH cIupToB. JlelicTBHE MeTaHOjJa U 3TaHOJa Ha OpraHM3M YeJIOBEKa.
MHoOroaTtoMHble CIUPTHI. DTUICHIIMKONIb U TIUUIEPUH: CTpOCHHE, (U3UUECKUE U
XUMHUYECKHE CBOICTBa  (B3aMMOJCICTBHE €O  IIEJIOYHBIMH  MeETallJIaMH,
KaueCTBCHHAs] peakiusi Ha MHOTOAaTOMHBIC CHUPTHI). [leficTBUEe Ha OpraHusM

YCIOBCKaA. HpI/IMeHCHI/IC TIIMOeprHa U OTUJIICHITIUKOJIA

3.2

@deHOT:  CTPOCHHWE MOJCKYJbl, (HU3UYECKHe ¢ XUMHUYECKHE CBOMCTBA.

Tokcuunocts enona. [lpumenenue gpenomna

3.3

Anpreruapl ¥ KeToHbl. POpMaIbIeru, alueTaabAeTHIl: CTPOeHUE, GU3NIECKHE U
XUMHUYECKHUE CBOMICTBa (pEaKLUMU OKHUCIEHHS U BOCCTAHOBJICHMS, KaueCTBEHHBIC

peaKI_II/II/I), IMMOJIYYCHHUEC U ITIPUMCHCHUEC

3.4

OAHOOCHOBHBIE TIpeeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHAsg U yKCYyCHas
KHUCJIOTBI: CTPOECHUE, PU3NUECKUEe U XUMHUECKUE CBOMCTBA (CBOWCTBA, 0OIIHE JUIs
Kjlacca KHUCJIOT, peakius dSTepuuKanuu), TMOJydyeHHEe W HpUMEHEHHE.
CreapuHOBasi U OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENH BBICIINX KapOOHOBBIX

KHCIOT. MbIjla KaK COJIM BBICIIHX Kap60HOBI)IX KHUCJIOT, UX MOIOIICC I[CflCTBI/IC

3.5

Cnoxxnbie 3(pUpBI KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
s¢upoB. Kupsel. ['unponus xupos. [Ipumenenue xupos. buonoruueckas poib

KHUPOB

3.6

VYrneBojabl: cocTaB, KilaccU(PHUKAIUA YrieBOAOB (MOHO-, M- U IOJIUCAXapUIbl).
I'moko3a — mpocTedmMii MOHOCaXapHuJ: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI,
¢du3nuecKre 1 XMMUYeCKUe CBOWCTBa (B3anMoeiicTue ¢ ruapokcuaom meau(ll),
OKHUCJICHHE aMMMayHbIM pacTBOpoM okcuaa cepebpa(l), BoccTaHoBIeHUE,
Opo’keHHEe TJIOKO3bI), HaXOXKJIEHHE B MPUPOJIE, NMPUMEHEHHE, Ouoyiorhyeckas
poib. @otocunTe3. OpyKTO3a Kak U30Mep TI0K03bl. Kpaxmai u 1emnonao3a Kak
npupojHble mnonuMepbl. CTpoeHHe Kpaxmajia M LeUToio3bl. dusndeckue u

XUMHUYECKHE CBOICTBA Kpaxmaina (THUIPOIN3, KaUeCTBEHHAs! PEaKIHs C HOJI0M)

A3OTCO,Z[Cp)KaH_II/IC OpPraHn4CeCKUC COCANHCHU A

4.1

AMUHOKHCIIOTBI Kak aM(OTepHble OpraHuyeckue coequHeHus. dusmnueckue u




XMMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha MpuMepe TIMIuHA). buonoruyeckoe

3Ha4YCHUE aMUHOKUCIOT. IlenTumnl

4.2

benkun kak nOpUpOIHbIE BBICOKOMOJEKYJSpHblE coequHeHus. llepBuuHas,
BTOpUYHAS U TPETHYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBA OEIKOB:

TUapoOJIn3, A€HaTypanus, KaYCCTBCHHBIC pCaKIIMKU Ha Oenku

BricokoMoneKysipHbIE COSMHEHMS

5.1

OCHOBHBIC TIOHATUS XHUMHU BBICOKOMOJICKYJIAPHBIX COGIII/IHGHPlﬁi MOHOMCD,
MOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHD IMOJIMMCPU3AlU, CPCAHAA MOJICKYJIApHAd
macca. OCHOBHEBIE MCTOABI CHHTE3a BBICOKOMOJICKYIAPHBIX COC,I[PIHGHPIFI -

noJIuMEepu3anus U MMOJUKOHACHCAIIHUA

5.2

9KCHepI/IMeHTaJ'IbHBIe MCETOABbI HM3Y4YCHHUA BCHICCTB U HX npeBpameHI/Iﬁ:
O3HAaKOMIJICHHUC C 06paSI_IaMI/I MPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIaCTMAcCC,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O KaydyKa 1 PE3UHbI

11 KIIACC

Kox

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

TeopeTnueckrue OCHOBBI XUMHUHU

11

XUMHUYECKUN d71eMeHT. ATOM. SInpo aToMma, M30TOMBI. DJIEKTPOHHAS 00OJI0UKa.
DHepreTHyeckre YpOBHH, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, P-, 0-3JIEMEHTHI.
Oco0eHHOCTH pacmpeeneHus dIEKTPOHOB M0 OpOUTANIIM B aTOMax AJIEMEHTOB

NEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpaIHs aTOMOB

1.2

Ilepnoanueckuii 3akoH U llepuoanyeckas cucrema XuMuueckux sneMeHnTos J[. 1.
MengeneeBa. CBs3p nepuoanyeckoro 3akoHa u llepuoanueckoil cucTeMbl
xuMuueckux annemeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHUMHUYECKHX OJJIEMEHTOB U
o0pa3yeMbIX UMH TPOCTBIX W CJIOXKHBIX BEUIECTB MO TPYIIaM W TMEePUOJaM.

3HaueHMe NEPpUOANYICCKOr0 3aKOHAa B pa3BUTHU HAYKU

1.3

Crpoenue BemiecTBa. XUMHYECKas CBs3b. BHABl XUMHUYECKOW  CBSI3U
(koBajieHTHAs HEMOJISIpHAsT W TOJSpHAs, HWOHHAs, MeTauTndeckas). LoHbI:
KaTHOHBI 1 aHMOHBI. MeXaHn3Mbl 00pa30BaHMUsI KOBAJICHTHOW XUMUYECKON CBSI3U

(oOMeHHBIN M TOHOPHO-AaKUENTOPHBIH). Bogopoanas cBs3b

1.4

BajnieHTHOCTB. DeKTpOOTpUIIATENLHOCTh. CTEMEHb OKUCICHUS

1.5

BemiectBa MOJIEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHHs. 3aKOH MOCTOSIHCTBA
COCTaBa BEIECTBA. THIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA

BEIIECTB OT THIIA KPUCTAUIMYECKOW pemerku. IloHsatne o aucnepcHbIX




cucremMax. VcTuHHBIE N KOJUIOUJHBIC PpaCTBOPEI. MaccoBas J0JId BEUIECTBA B

pacTBope

1.6

Knaccudukanus Heoprannueckux coenHennii. HomeHnkiatypa HeopraHuueckux

BCIICCTB

1.7

XuMHYeCKass  peaKIusl. Kinaccudukanuss  XMMHYECKUX ~ peakluii B
HEOPTraHWYECKOW M OPraHMYECKOM XMMHUHU. 3aKOH COXPAHEHHUs MAacCChl BEILECTB,

3aKOH COXpaHCHUA U IPCBPAICHUS SHCPIrUU IIPpU XUMHUYCCKUX PCAKIUAX

1.8

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakiuu. XUMHYECKoe paBHOBecue. DakTOphl, BIUAIOLIME Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense

1.10

OnexTponuTrueckas auccouuanusa. CunbHble W ciadbie AnekTposnuthl. Cpena
BOJHBIX PaCTBOPOB BCUICCTB: KHCJIaA, HeﬁTpaHbHafI, IeJiIouHas. PeaKHI/II/I HUOHHOI'O

oOMeHa

111

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHBIC pCaKknuun

Heoprannueckas xumus

2.1

Hewmerannel. Ilonoxenue HemeramioB B Ilepuoanueckoi cuctemMe XMMHUUECKUX
anemenToB J[.M. MenneneeBa u 0COOEHHOCTH CTpOEHHUS aTOMOB. DPU3MUECKUE

CBOIMCTBA HEMETAJIJIOB. AJ'IJ'IOTpOHI/ISI HEMCTAJJIOB (Ha IMpuMepe KUCJIopoaa, CCphl,

docdopa u yriaepona)

2.2

XVUMUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAIOB (TaJOr€HOB, CEpbl, a30Ta,
dochopa, yriaepoga U KpeMHHUS) U UX  COENUHEHUH  (OKCHIOB,
KHCIIOPOJICO/ICPXKAIINX ~ KHUCJIOT, BOJOPOJHBIX coeauHeHui). I[lpumenenue

BOKHEUIIINX HEMETAJJIOB U UX COEIMHEHUHN

2.3

Meramnsl. Ilonoxenune MeramioB B Ilepuogudeckodl cucTEME XUMHYECKHUX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000JI0UEK
aToMoB MeTauioB. O6uue uznyeckre cBoMCTBa MeTauIoB. CIjlaBbl METAJIOB.

SJ'ICKTpOXI/IMI/I‘-ICCKI/Iﬁ pan HaHp}DKCHI/Iﬁ METAJIJIOB

2.4

XUMHUYECKUE CBOMCTBA BAKHEHIIMX METAJJIOB (HATpUM, Kaluii, KalbIu,
MarHuii, aJIOMHHHNA, IIUHK, XPOM, >Kele30, Melb) U UX coeauHeHwidl. OOuue

CHocoObl OTy4YeHUs! MeTaJuIoB. [I[prMeHeHne MeTaioB B OBITY U TEXHHUKE

2.5

I'eneTnyeckas CBA3b HCOPTaHNYCCKUX BCUICCTB, NPUHAMJICKAIIUX K PA3JTIUNIHBIM

Kj1accaM

XUMHS U )KU3Hb

3.1

Ponp xumMum B oOecrieueHHH 3KOJ10FI/I‘IGCKOI>'I, 3HCpFeTH‘{CCKOﬁ n HPIH.[CBOﬁ
6630HaCHOCTI/I, pa3sBUTHU MCOWUIMUHBI. Ilonstne o HAayY4YHBIX ME€TOJaX IO3HAaHUIA

B€IICCTB U XUMHNYCCKHUX peaKHI/Iﬁ




[IpencraBienust 06 OOIIMX HAYYHBIX MPHUHIMIIAX MPOMBIIUIEHHOTO MOIY4YECHUS

BOKHEMIIMX BelECTB. YUeNoBEK B MHUpPE BEUIECTB MU MATEPHAJIOB: BAaXKHEUIIHNE

3.2 CTPOUTENIbHbIE MaTepuaibl, KOHCTPYKLUOHHBIE MaTepHajbl, KPacCKH, CTEKIIO,
KepaMHKa, MaTepuajbl JJis AJIEKTPOHHMKH, HAHOMATEpUaJbl, OPraHUYECKHE U
MUHEpaJIbHBIEC yI0OpEHUS
XUMHST W 3/I0pOBbE YEJIOBEKA: IMPABWJIA MCIOJb30BaHUS JIEKapCTBEHHBIX

3.3 [IpernapaToB, MpaBuiia 0€30MacHOr0 UCIIOIB30BAHUS IPENapaToB OBITOBOM XUMUU

B IOBCEHEBHOMN KU3HHU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 10 xnace/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»
» Xumus, 11 xknacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA

INabpuensn, O. C. Meroaudeckoe nmocooue Xumus 10 kimacc
https://drofa-
ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf

["abpuensy, O. C. Meroauueckoe nocooue Xumus 11 kmacc
https://drofa-
ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea.pdf

["abpuensn, O. C. Xumus 10-11 knacc. ba3oBsliii ypoBeHb. MeTtoaudeckue
pPEKOMEHIAIuU U padodas mporpaMmma

https://drofa-
ventana.ru/upload/iblock/c7b/c7b9b30c7f9e3c488610a93chf4e6a33.pdf

["abpuensn, O. C. Xumus 10-11 kinacc. ba3oBslil ypoBeHb. MeToauueckoe
rnmocodue

https://drofa-
ventana.ru/upload/iblock/3fb/3fbea5fe49625ad21elc71cef4f94d63.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://monypoku.pd/



